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(54) Title: SYS TEM LOR DOWNLOADING AND REPORTING MEDICAL INFORMATION 
('571 Abstract 



j A system Co.- nansternni; bn::cy medical tiles from lemote JeMccs to a cen::;H daiabase over the internet include an renter lb- 

| corne;^ tac di:,,; c^dicl .:4o,:,uiMn hie , coupaibic ::E - c.u.e.s keystroke code;, are tnmslened to u computer 

whicn converts :hc codes to ASCII ciiatacters which aie input by .:n :i;:plr: and t: ;mTerrcd to the ccntn.l database Software ;u -he cnuur 
i database recovers the or.ginal binary medical information file. Additionally, a system tor accessing medical reports in real-time utilizes a 
■ report requesttn, page having a form for enterinj? ID codes and ,cpo:( requesting data. The codes and data arc transferred ov C - the internet 
. :o a host computer which generates a report lile and transfers :lie file via the internet to the requestor to be displayed on a computer 
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SYSTEM FOR DOWNLOADING AND REPORTING MEDICAL 

INFORMATION 

BACKGROUND OF THE INVENTION 

Medical Monitoring Devices 

Various medical monitoring devices exist that 
download medical measurement data from a remote location to a 
central location. Such systems require a specialized 
interface to connect the device to a communication system such 
as the public telephone system or a pager information system. 

For example, the AIRWATCH respiratory function 
monitor, described in U.S.. Patent Application No. 5,549,117 
("the '117 patent") filed May 23, 1994 and assigned to the 
assignee of the present application, is a hand-held 
respiratory monitor that stores a binary file including 
information relating to respiratory parameters. When the 
AIRWATCH is connected to a telephone line a connection is 
automatically established to a central database and the 
encoded file is modulated by a software modem into analog 
signals which are transferred to a modem at the central site. 
The central modem demodulates the signals and generates a file 
which is processed at the central location and used to update 
a data base. 

Other medical devices include interface software and 
hardware connections to a personal computer. The computer can 
then be used to communicate with the central data base 
utilizing a modem. 

Additionally, as more monitoring devices are 
utilized in a patient's home various devices could be located 
in rooms or locations. Accordingly, the problems of 
interfacing to the central database are compounded. 

The remote connection of medical devices, such as 
the AIRWATCH, via the public telephone lines presents problems 
when such devices are to be used worldwide. The binary 
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medical information file r.ay induce information related to 
glucose levels, olocd pressure, etc. The public telephone 
systems of various countries are net standardized so different 
models would have to be built for different countries thereby 
increasing the overall cost of manufacturing the devices. 
Since low cost is critical to encourage widespread use of such 
devices the lack of telephone system compatibility is a 
o<_. «, piDLleT. tc trie internationalization of the technology. 

Additionally, each device generally includes a front 
end to communicate results of a measurement to the user of the 
device, e.g., a patient cr health care provider. Typically, a 
front end includes LEDs, a alpha-numeric display, synthetic 
voice output etc. The device may be coupled to a personal 
computer which would execute special software to operate as a 
front end. 

Report Distribution System 

A system for generating and distributing medical 
reports from a central database is described in the above- 
referenced patent application. Various formats including 
graphs and tables are described. Typically, these reports are 
delivered by fax, mail, or e-mail. However, none of these 
delivery systems facilitate real-time access of medical 
records by a requestor. 



SUMMARY OP THE INVENTION 
In one aspect of the present invention, the world- 
Wldfc " WSb :WWW) is ^ilized as a universal front end for a 
medical monitoring device. Information from the device is 
communicated to a personal computer executing standard web 
browser software. A CGI form or applet, executed by the web 
browser software, receives the communicated information and 
functions as the front end of the device. Thus, a high- 
resclution personal computer display can be utilized as the 
front end of an inexpensive medical device. 

According to another aspect of the invention the 
WWW front-end includes a hot link to a oersonal phvs^an 
other health-care provider. The link includes a URL to 



or 
a web 
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page of tne doctor ana transmits the medical information 
downloaded from a medical device. 

According to another aspect of the invention 
medical information received by the personal computer is 
communicated to the central database over the internet. 

According to another aspect of the invention an 
adapter formats the output of a medical device into an'^nput 
format the can be processed by a page displayed by a web 
browser or by an applet executed by the web browser. 

According to another aspect of the invention 
mecical reporting devices ir. different locations can be 
connected utilizing a home health-care bus. The devices can 
be coupled to the electrical wiring which is used to 
communicate information downloaded by the various devices to a 
central data handler. 

According to one aspect of the present invention, a 
system is provided for utilizing the internet to transfer- 
binary medical files between a remote health parameter 
monitoring device and a central database. Since the internet 
is platform independent it facilitates the standardization and 
internationalization of health monitoring systems 

According to a further aspect, a converter is 
connectable to the device to receive a binary medical 
information file and convert the file to key codes to form a 
c-omcatible medical- information file. The key codes are 
transferred to a computer to be processed as keystroke data 

forcing to a still further aspect, a client 
workstation attached to the internet utilizes a browser to 
display a data transfer page embedding a data transfer applet 
The data transfer applet accesses a keyboard buffer to input ' 
t.ie encoded compatible file and transfer the encoded 
compatible file over the internet to the central database 
According to a still further aspect of th- 

;T enriCn ' rSCeiVnd 6nCOded — ^ible file is decoded and 

decompatible at the rp^y-vi ■ 

u . cen " ra - aa = a oa se to recover tne original 

binary medical information file. 
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According to another aspect o£ , he invenc 

incluH A r° rdi " 9 C ° 3 £Urther aSP6Ct ' a Pa 9 e 
-eludes a form for accepting ID codes , nd report £orma t 

rs ansferred over the internet to , request delivery se rver 

application one-aMnrr on - y server 

^ljc du.ng on a host comDu^pr „h-;ii.; 

gateway interface IC8I) G , „ .^.^ "" 9 °" C °"°" 

, eDO _, . A "° rdi "9 " - ^ther aspect of the invention, the 

the T IT 7 iBTOkM generating sottw re l c 

he central data case to generate the requested report in the 
-™ of either a te« or graphics report ,«.. Th e rtaus s 
del ivery software formats the report file and transfers " 
formatted report file via m Q • - l - ne 
j ■ J P liG Vla the ^ternet to the requestor to be 

displayed at the requestor's computer. 

■ In one aspect of the present invention, the world' 

wide-web (www) is utUi^ri ^ world- 

■ , utilized to provide an enhanced. interface to 

3 mSC1Cal *«vice. Information fro. the device s 

~ niCat ; d C ° * «**u ter executing standard LY 

browser so tware. A OGI for, or applet, executed by the web 

browser software, receive rh* ^ 

resolution personal colter display can b e utln ell "the 
£ro„t eno of an inexpensive medical device A result 
generated oy we b server functions as the Lpla T^l™ 
ecrcal measurement devrce. Additionally, the l b pag e 

:::»:: i: rv: :r onin9 the — ~- - 

^ uc ' e -9/ via mouse or kevboarH „u^l . 
by the result page. eyooard, "hxch is processed 

Accord:ng to another aspect of the invention 
medical reporting devices. in di~e*-en- lo^- 

ren - iocations can be 
connected utilizina a hcrre health u 

"Universal serial lil " ^ * th * 

sens' 1D or'" 1 " 9 ^ an ° th " aSp5 « ° f "» "—on, a 

sena^. ID code is cransferrpri -» > 

Tbf- r?*h=, u -.'"j-e aata base server, 

me data base server rpsoon^ -n t- ^ ^ ^ < 

ass-ciar.H ^ , - Sponas -°" t ^ code ny providing data 

associated with the code. Use- soen'^r * . 

u.e. bpeci^c data accessed by the 
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IDjode is utilized -o format the response for the particular 

Other features anc advantages of the invention will 
De apparent from the f n ^ 0 ..,; ,- c , 

l._o g cetdilea description and 

appended drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Pic. 1A is a schematic diagram of first preferred 
embodiment cf the invention; 

Pig- IB is- a block diagram of a personal computer- 

a web b Fl9 ' 2 18 3 flOW " Chart dieting the steps for using 

a web browser as a front end cf a medical measurement device- 

. , ^9- 3 is a schematic diagram depicting a home 
health-care bus; 

Fig. 4A is a schematic diagram of a medical 
measurement device that downloads data to computer through an 

Fig- 4B is a flow-chart depicting the steps of 
converting a .edicai information file into a format compatible 
w-_h a standard i nput to a personal computer; 

Fig. 5 is a diagram depicting a standard keyboard 

interface; 

Fig. 6A is a schematic diagram of an adapter- 
Figs. 6B and 6C are diagrams depicting a specific ' 
emoodiment of an adapter,- 

7 is a flow- chare depicting the steos Q f 

aanSierrir - 9 3 C ° mpatible med i"l information file' over the 
internet; 

Fig. 8 is a schematic diagram of a system for 
transferring medical reports over the internet; and 

Fig. 9 is a flow-chart depicting the steps of 
transferring medical reports over the internet. 



' : '"'""* ' " — ^-K-^ic:,' of preferred 



EMBODIMENTS 
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of virtual^' T 3 bl ° Ck di39ram ° f 3 P"f«red embodiment 
or virtual front end utilizing standard W h k 

In Fia ia a , 3rd w eb-browser software, 

m Fig 1A, a medical device 10 includes an infrared (IR, 
transmitter for transmitting r » d icai m 

dp u^u^h r- Personal computer will 

a P I! ° T ^ deV1Ce ' S "" h « -"TV or other web 

dppuanwes, uhat can be used to acc?^ t->^ • . 

cess the internet tHp 

ra „ sm , tted di=al «., u - wn: data is 

form of t e,bo a rd data ,„ described m „ e ful « 

dl" l" r The » keyb o, rd interface 

" a °f "Put devices such a s for 

- mpl e, a Aboard, „ouse. AIRVJATCH , thermometer. ' r ang e of 
m ion sensors. barcode reader , scalei ^ 

blooo pressure cuff, typan.e co nplla „ce. „ ag str ip e „ r i e r' 
tag writer, printer, , nd printer £or „ rist 

oo^uter .ircol:^ X.»T^ T^T^ 

eo ^ es tw „ " " tne Seriai P° rt < or from other 

■ T >P- ca11 ^ a = 03i pu = er is connected to the internet 
via a modem connected to the serial port. 

PSrSOnal C ° mpUter ^utes standard web-bowser 

— re, e.g., Netscape Navigator, America On Line, or 

network'f'n 11 " 1 " 6 ™" EXPl ° rer - The World ™* Web (WWW) is a 
network for connecting computers via the internet. Tyoically 

a client: computer exe-ute, a typically, 

user to acc,^ H ^ a blowser - ^Plication that allows a 

uber to access documents from arv 

in v, * * Ce on the WW W. Documents 

Th IT" mirk_UP la " 9Ua9e lnel «* « 

HTWL documents, graphic, and sound f iles , executable 

^zrjr^ir. q t an himl d ~ — 

„ h . =c.ip ta , emnedaed within the aocur.-nt In 

other situations an a?p!e t, for example a Ja „ a aDplel 

:ir:r wichin an hthl d ~ - ^1 r 

server to execute on the client ^ c -. r ^- , . 

- '- L --rr.puu.er displayinq -hp. htm- 
aocunent with the brow-e- -„..• :,. . . 5 ^ HTMj 
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Forms may be included in HTML pages. Data is 
entered into a form through the keyboard and transmitted to a 
server appMcat.cn utilizing the common gateway interface 
* L " J ' ' " ?r ° Sram resideu or: che server that receives the 
information from the form. and returns approoriate data The 
types of information that car. he exchanged includes text data 
and binary files such as GIF images. 

In one embodiment, depicted in the flow-chart of 
Fig. 2, a front-end home- page is displayed by the web- 
browser. Tne URL of the front-end home page can be stored as 
a bookmark or favorite place. 

The compatible medical data is accepted by a form 
included in the front-end home page and transmitted to a 
server application executing on a host computer 32 (Fig 1A) 
using the common gateway interface (CGI) . The server 
application generates a page displaying the test results and 
transmits the test results page to the web-browser. The web- 
browser then displays the results to the user. 

Alternatively, the compatible medical data can be 
input to a Java applet executed oy the browser software The 
Java applet formats a results image which is displayed bv the 
weo-browser. m the interest of security, the I/O of a Java 
applet is restricted. For example/ Java applets cannot read 
or write files on the client computer executing the applet 
.-aa^on.i.y, tne browser application limits an applet's 
network connectivity. An applet's network connectivity H 8 
currently limited to its host machine. However, a Java applet 
can input keyboard data entered through the keyboard of the 
client, ma chine. 

_ Regardless of whether the results page is generated 

cy the server or a Java applet, the results page can include a 

hot -:nk to the web page of a personal physician or ocher 

health- care urcv^de- nii^; 

" n ' clicking cn the link the results of 

a mecical measurement - r^n^ - . ^ ^ 

^s .ransmi L tea over the internet to the 

physician's compute^ "U {*i ri ia- ^ ■ - ■ 

. U.ig. 1A: . A internet link be 

the computers 20 and 34 of rhe ^--p r ^ > . . 



between 



facilitates real time-health care 



aft 



er 



monitoring. For example, 



reviewing the results of a measurement the physicia^ 
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.night suggest retrying measurement under the same or different 
conditions. 

Additionally, as depicted in Fig. ia and described' 
more fully below, the compatible medical data can be 
transmitted to the central database 36 (Fig. 1A , utilizina the 
CGI or a Java applet. The compatible medical data is received 
at the server which decodes the compatible medical data and 
transfers the ieccded cata to a central database 36 which 
integrates the decoded data into the database 36. 

In Fig. ia, a^device utilizing an IR transmitter is 
depicted. If the device were in a different room than the 
user's computer then the device could not transmit data 
because IR transmission is limited to line-of -sight . 
Accordingly, if the device were heavy or immobile, such as a 
scale, or if multiple devices were located throughout the home 
an IK interface to the computer would not be practical. 

However, as depicted in Fig. 3, various medical 
measurement devices throughout the home can be connected to a 
home healthcare bus. m a preferred embodiment, information 
rrcm each device IDA and 103 is coupled to the home wiring 
system 300 and is transmitted to a data center 3C2 via the 
wiring system. The data is transmitted over the home wiring 
system utilizing interfaces well-known in the art. 
Alternatively, special wires, cable, IR repeaters, radio- 
frequency, or fiber could be utilized to form the bus. The 
data center 302 includes an interface, for example an IR 
transmitter, for providing encoded keyboard data to the 
personal computer. 

Alternatively, the medical devices, web appliance, 
teiepnor.e, and other peripheral are connected to the 
"Universal Serial Bus" (USB). The USB provides a standard to 
merge aesktop connections. USB compliant medical monitors i OA . 
and 103 have USB interface connectors, e.g., the type B 
connector is identical in size to an RJ-n socket. The 
monitors ia connected directly to any US 3 computer or web 
appliance thrzsuuh a generic cord. 

As described in the above- referenced '117 patent, 
the medical measurement device may be interface to the 
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telephone line via a reported devxce which formats measured 
aata and interfaces with the central data base. m the USB 
en-.oodiment. the reporter may function m two modes. 

In a first mode, the monitor downloads measurement 
data and the reporter interfaces with the central database 
through the USB bus. In the second interactive mode the 
reporter establishes a live connection between the monitor and 
central server. This allows the reporter to be generic and 
the server interrogates the monitor directory. The reporter 
doe. not need to know anything specific about the particular 
connected monitor and the server car. then be continuously 
extended to talk to new devices without changing the reporter 

The device of Fig. ia outputs medical information 
data encoded as keyboard data which can be received by the 
Keyboard interface of the personal computer. Thus the 
medical device could generated medical measurement ' files in 
format compatible with a keyboard or other PC incut port 
Alternatively, medical information data in binary or any other 
incompatible format could be output by the 'device to an 
adapter. The adapter is designed to convert the data output 
by the device to encoded keyboard data which can be received 
by the keyboard interface of the computer. A system utilizing 
an adapter will now be described. m the following the 
aaapter is a stand-alone device which is connected to the 
output of the medical measurement device. Alternatively, the 
adaptor could be integrated into the device. 

Fig. 4A is a system level diagram of another 
preferred embodiment of the invention. m Fig. 4A, a medical 
storing device 1C outputs a binary medical information 
fxle. As described below, this file may be m the form o' 
analog signals modulated on a carrier frequency or as a 
digital signal output by a digital interface. 

The operation cf the system will now be described 
with reference to Fig. 4A and flow chart of Fig. 4B The 
binary file is transferred to an adapter 400 which receives 
the binary file and converts tne fi ie into a compatible 
medical file in a format that may be processed and decoded by 
the standard keyboard interface of a personal computer 30. In 



10 



30 



35 
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Che compatible medical file each byte of the medical file is 
replaced by a scan code comprising ASCII characters which are 
W1U:e: ' t0 a ke yboard buffer as an compatible medical 
information file. Thus, there is a corresoondence between 
words in the oinary medical file and ASCII characters which 
are stored xn the keyboard buffer. 

The patient's personal computer 30 is connected to 
tr.e world Wide Web on the Internet and executes a browser 
application. An applet or CGI form, invoked by the browser 
application, reads keystroke ASCII codes from the keyboard 
burrer and transfers the ASCII codes to a server application 
The server application processes the received ASCII codes to 
reconstruct the original binary medical file which is then 
processed by software at the server to generate a result .age 
15 to^be aisplayed by the PC 30 or to store the received medical 
intcrmation in a database 36. 

The result web page generated by the server can be 
formatted to function as an enhanced user interface For 
example, the AIRWATCH (described above) includes an LED 
interface for displaying time, date, personal best data, etc 
and includes buttons for controlling monitor functions As" 
monitors get smaller and more complicated the process of 
controlling each function of the device with small buttons and 
a sma_l display gets difficult. 

HOWeVSr ' if the monit:or 12 connected to web, via the 
f ° r GXample ' then the web — er can generate a result 
page for display on web appliance monitor that includes 
formatted display of the monitor output parameters and 
scrtw=re cuttoi.c for controlling the monitor function. 

As an example, for the AIRWATCH, the personal best 
and other data are displayed one. at a time. The right and 

-ej.t buttons move to ^h 0 ~>pv- H ■.'<-.■;*- -u • , 

--i- ..ex. digi. to the right or left. In 

an enhanced interface the Pn r^ 0 l ; « 

Lne entir e line of parameters would be 

displayed stretchmg across the result page. with the 
standard mouse and keyboard interface any digit could be 

selectee directly and a pop out list used to select the 

desired value . 



20 
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Once a monitor is connected to the web, the ID code 
is provided to the server and functions as a hardware key 
allowing access to the data on the server associated with that 

devicp 



The server responds to the ID by checking user- 
specie data which descries attributes of the user such as 
age and native language. The server formats a response page 
in a manner appropriate to the particular user. Viewing 
preferences can be saved and recalled during a next session 

Hardware key recognition can be utilized in 
connection with conventional typed in data such as passwords 
. a logging monitor is used by .ore than one family member a 
user selector- indicates to the web application which f an. ly 
member's data is to be displayed. 

Similarly, when a connection is established from a 
doctor's office, the database server reco g ni 2es the device and 
the doctor (by his web login) . The connection tQ the 

13 aUthorized and information is displayed appropriately . 
PC Keyboard Controller and ISR 

The structure of the keyboard 500 and keyboard 
interface 510 for a PC is depicted m Fig. 5 This 
configuration is well-know and will be only briefly described 
When a key is pressed a scan code, i n the form of Ascn codes 
unique to the key is generated by the keyboard chip 502 and is 
serially transferred to the keyboard interface 510 by the 

cat-...- L-20. Tiio serial data is converted to a 
parallel byte so that the scan code can be processed by the 



^ **nrr ^ *** received b Y the PC and translated 

o ASCII codes utilizing a Keyboard Interrupt Service Routine 
(ISR) included in the Basic I/O System (BIOS) . The ISR is 
invoked by INT 09 each time a key is pressed and converts 
keyboard data into information that is useful to the system 
This conversion results i., c ;, a Keyboard ISR placing a 
character cooe into a keystroke buffer in the PC's memory 

Typically, the keyboard ISR in a PC/AT system- 
converts the codes received into System Scan Codes These 
System Scan Codes are then compatible into the two-byte 
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character codes having a low-order byte, called the .a in byte 

" yc '" - a - fe - " ho auxiliary byte. The ASCII 
T 1Ue k ^- stroke < if always contained in the main 

byte and the scan code as the auxiliary byte. When a key 
such as a function key, edit Key, or function key combination 
does not have an ASCII value, then the Keyboard ISR sets the 
nain byte to OCh and the auxiliary byte to a soecial key 
value. ' 

A BIOS Keyboard Device Service routines provides an 
interface through which the operating system or apolicatio^ 
software can interface with the keyboard buffer. 

The Aaapcer 

^ Fig. 6A xs a block diagram of the adaptor 400 which 

inexuaes a device interface 402, processor 410, and serial 
interface 420. if the medical device !0m utilizes a .modem to 
output a modulated carrier signal encoding the binary medical 
fxle then the device is connected to a modem interface in the 
device interface 402. If the medical device 10s has a serial 
output then it is connected to a serial interface in the 
oevice interface 402. A specific device interface 402 may 

nave either a modem, serial i-,rerf a ^ , . 

, se_iai ^terrace, or combination of the 

L WO 



A processing unit 4i0 converts the words of the 
Oinary medical information file to scan codes and trans , era 
tne scan codes to the keyboard serial interface 420 The 
conversion of the words in the binary- medical information to 
scan codes is accomplished utilizing standard techniques 
e-g. , a look-up-table. 

cod . . ™ e keyb °- d —1 interface 420 transfers the scan 

COGc bSriall y to che keyboard controller on the PC as 
described above. The keyboard serial interface 420 is a 
pass-through connection that passes the output from th- 
connected Keyboard to the PC when a medical device 10 
connected to the adapter. • 

_ A specific embodiment of a prototype adapter 500 ^s 

oep:cted in Pigs. SB and SC . In Pig. 6B a device having an 
output modulated by a modem is cou F led to the adapter 500 
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through a standard RJ-n jack . A telephone simulator couplgs 
the binary medical file to an HP Palmtop computer through a 
PCM-CIA modem 620. A wedge circuit controllably couples 
either the keyboard or Palmtop output to the PC. 

The operation of the adaptor 500 will now be 
described for the case where an AIRWATCH respiratory function 

ni0niCOr " C ° Upied C ° Chf: The data interface to the 

AIRWATCH specifies a 5 byte senal number, a packet Ixst 
including a header, 128 bytes of packet data, and 2 bytes of 
CRC (cyclic redundancy checking) . 

The adapter 5 CO auto-answers AIRWATCH initiated 
downloads and send the AIRWATCH data over the IBM PC keyboard 
prot as. if typed on a "virtual . keyboard . Each byte of the 
AIRWATCH data is converted to 2 ASCII hex nibbles. Thus for 
example a byte having hex value OxiA is represented as if the 
two-character ASCI I string -i A . was typed on the keyboard In 
this embodiment the adapter 500 does not perform any CRC or 
error checking, it sim P l y converts and passes along data that 
it receives. 

As described above, the I/O options of Java applets 
are Umited by security considerations. One such limitation 
is that the Java output cannot output data through the 
vevbcard interface. For medical devices requiring an 
acknowledge signal or other handshaking, the adapter is not 
ab.e to provide the required information. Accordingly the 
server application can display an acknowledge which must be 
provided to the device by. the user. 

Internet Transfer of Medical Records 

Referring to Figs, i and 7> a process for 
tiansierrii.c; nedical information from a medical measuring 
device to a central database 36 will now be described 
Rererrmg to the flow-chare of Fig. 7, a browser application, 
running on the user's computer, utilizes a designated URL to 
access data transfer page .over the internet. As described 
above, the designated URL may be automatically provided when a 
medical device 10 is coupled to the adapter 20 
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;;;; ; n p : lec ' 1 which in a preferred embodiment is — 

npu s'the Y S 6XeCUted ^ US6r ' S c «^« -d 

inputs the converted me dical file from the keyboard 

transmits the file to the host computer 32. 

Alternatively, as described above, the data transfer 
P^e can delude a form that transits converted medical 
to the host 32 utilizing the CGI. 

"'^ n ° St CcmpuCe - hos t decodes the converted medical 
file to chanae thr acpTT ^ ^ *«-eu mejicai 

mpH . n . * 9 " le ASCI1 Codes to corresponding bytes of the 
medical information file. ' cne 

cro „. , mGdiCal info ™ation file is in a form that is 

^ daUaba£e SOfCW3re C ° ^ th « database 



Internet Delivery System 

mpH . , A SySt£m f ° r Utillzin 9 internet to deliver 

-dxcal reports m real-time will now be described ^ 

reference to Pigs. 8 and 9 . w ^ J 

computer generated from records in a central k 
formatted either as text or „ database and are 

* 33 CexC or graphics files. Additional! v ^ 
reports can be formatted as faxes, letters etc T , 
of a central database is described in the ^ ^ Z7 

^ r~ ClOB dOWnl ° aded - ^ 

A report requester utilizes a browser executing on a 
client computer 3n t-o executing on a 

Puter 3 0 to access a report request page by 
supplying a designated URL. 

The host computer 32 q<=r er a <- - 

*— • — « a^niir::::?;-;:: fiTML 
:;:::: r a ::s:nr he — — — 

The report requester enters passwords for accessina 
a particular patient's records. The requestor a!, 3C " SSln 9 
the oesired format of the reoo>~ e a indicates 
oche ^ ; orrr - r w - Uiere ?°~- e.g., a graph, table, or 

torl\£ Z f reqUeSC ° r C -- Dletes ^Hing out the 

form the information entered is transferred to the form 
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reporting server application executing on the host computer 32 
utilizing the common gateway interface (CGI) . 

i -tcrc :av--i application invokes a report 
ae.ivery script which first checks the codes to confirm that 
the requester is authorized to access the records. The script 
then invokes report generating software which generates a 
report file. 

If the report file is a text file then the report 
delivery script converts the file to an HTML report file an 
transfers the report file to the client computer to be 
displayed by the browser application. If the report f<i- is a 
graphics file it is converted by the report delivery script 
mto a graphics file type that can be displayed by the browser 
or a browser helper application or plug-in and transfers the 
compatible graphics report file to the client computer to be 
displayed by the browser application. 

In a" preferred embodiment, the report files are ' 
Postscript* files which are converted by the server report 
no: ivory s^-.;-- P ~ G t*t f < -, r- 

J - ~- - e.er- transfer to the ci^en^ 

computer. Formats of reports are depicted in the above-"" ' 
referenced patent application. 

Alternatively, an interactive requestor user 
interface can be implemented utilizing a Java applet. 

Thus, physicians, health officials, and other 
meoical personnel have real-time access to database records 
storea at a central location. 

The invention has now been described with reference 
to the preferred embodiments. Alternatives and substitutions 
will now be apparent to persons of skill in the art For 
example, the keyboard interface of a PC has been described 
However, the principles of the invention are equally 
applicable to other platforms including Macintosh® and UNIX. 



Further, the nref e r ^e^ ^mx-^]^.,. 

. c --T.oj-ime.i. utilizes the WWW 



Agaii- 



other network indentations are within the scooe of [he 
invention. Accordingly, it is not intended to limit the 
invention except as provided oy the appended claims 
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An ada - Dte ^ for connecting a medical device to a 
client computer, with the .ed.cal device of the tyoe that 
outputs a digital medical file organized into one or a 
Plurality of words including digital medical measurement data 
a modulating system for converting the digital medical file 
into analog signals for to transmission over the telephone 
lines to a central location, and with the client computer 
having a keyboard connector for receiving keyboard input in 
the form of key codes generated by the keyboard and executing 
a browser application which displays a data transfer cage 
generated oy a host computer and inputs said key code's and 
transmits the key codes to the host computer, said adapter 

13 comprising: 

14 3 Modulating unit, coupled to the modulating 
system of said medical device, for demodulating the 
transmitted analog signals to recover said digital medical 



2 
3 
4 
5 
6 
7 
8 
9 

10. 

11 

12 



15 

16 

17 file; 



19 
20 



22 
23 
24 
25 



ersior. unit for converting each word of a 
recovered digital medical file to a corresponding key code • 
an interface, connectable to said keyboard 
21 connector, for emulating a keyboard and transferring said 

corresponding key codes to be processed as keyboard data by 
saic client computer so that the data transfer page can input 
the corresponding key codes and transmit the corresponding key 
codes to the host computer for processing. 

2. A system for connecting a medical device to a 
central database, said system comprising: 

a host computer, connected to a network and 
executing a server program that receives key codes and 
converts the codes to corresponding words to reconstruct a 
digital medical file encoded by the key codes received, and 
for providing a reconstructed medical file to a central 
database; 

„ . 3 CllGnC CC ^ UCer - —tec to a network and having 

a kev.oara connector for receiving keyboard input in the form 
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23 
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31 
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36 
37 
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39 
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and executing a browser 



11 of key ccd,, g,,oratod by -he kevboar 

application which displays a data transfer page generated by 
he host r and that inputs cQdes ^ ^ 

the key codes to the server program executing on the host 

computer; 

an adaptei for connecting a medical device to a 
^ ClienC CCn,pUtar ' with -"edical device of the type that 

18 outputs a digital mecica] fi i e organized into one 0 . a 

Plurality of words including digital medical measurement data 
a modulating system for converting the digital medical file 
into analog signals for to transmission over the telephone 
2 H llneS t0 2 ° entral locati °"' and with the client computer 

2- having a keyboard connector for receiving keyboard input m 

° f C ° deS 3— ed by the keyboard and executing 

a browser application which displays a data transfer oage 
generated by a host computer and m P uts said key codes and 
transmits the key codes to the host computer, said adapter ' 
2b comprising: 

3 deraod ulating unit( coupled to the modulati 
system of said medical device, for demodulating the 

transmitted analog signals to recover said diaital 
medical file; 



3 CORV ^sion unit for converting each word of a 

recovered digita" medical fiio 
, c y meaicai tue to a corresponding key 

35 cede; 1 



an interface, connectable to said keyboard 
connector, for emulating a keyboard and transferring said 
corresponding key codes to be processed as keyboard data 
by said .lient computer so that the data transfer page 
can input the corresponding key codes and transmit ^he 
corresponding key codes to the host computer for 
42 processing. 



I r1 . 3 ' An ada?Cer f ° r meeting a medical device to a 

client computer, with the medical device of the type that 

J outputs a digital medical file c-aa-i^PH 

J -- Lxe "-ga.azea into one or a 

4 Plurality of words includmc diq^tal medical 

- - -- Lc " llea - cal measurement data 
a moaulatmg system for converting dic^i , 

cigitai medical file 
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6 into analog signals for to transmission over the telephone 

7 lines to a central location, and with the client compute- 

8 having a keyboard connector for receiving keyboard input in 

9 the ror, of key codes generated by the keyboard and executing 
a browser application which displays a data transfer page 
generated by a host computer and inputs said key codes and 
transmits the key codes to the host computer, said adapter 

13 comprising: 

14 a aversion unit fcr converting each word of an 
output digital medxcal file to a corresponding key code; and 

an interface, correctable to said keyboard 
connector, fcr emulating a keyboard and transferring said 
corresponding key codes to be processed as keyboard data by 
said client computer so that the data transfer page can input 
the corresponding key codes and transmit the corresponding key 
codes to the host computer for processing. 



10 
11 

12 



15 
16 
17 
18 
19 
20 
21 
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11 

12 
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14 
15 



19 
20 
21 
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system for connecting a medical device to a 
central database, said system comprising: 

a host computer/ connected to a network and 
executing a server program that receives key codes and 
converts the codes to corresponding words to reconstruct a 
digital medical file encoded by the key codes received, and 
for providing a reconstructed medical file to a central 
database; 

a client computer, connected to a network and having 
a keyooard connector for receiving keyboard input in the form 
of key codes generated by the keyboard and executing a browser 
application which displays a data transfer page generated by 
the host computer and that inputs said key codes and transmits 
the key codes to the server program executing on the host 
computer; 

14 an adapter for connecting a medical device to the 

-7 client computer, with the medical device of the type that 
18 outputs a digital medical .file organized into one or a 
" Plurality of words including digital medical measurement data 
a modulating system for converting the digital medical file 
into analog signals for to transmission over the telephone 



24 
25 

26 
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l] ; lneS t0 " CSntral locatlon ' ™* with the client computer 
23 having a keyboard connector for receiving keyboard input in 

the for. of key codes generated by the keyboard and executing 
a m-owser application which displays a data transfer page 
generated by a host colter and inputs sa id key codes and 

I] Cr - smits ^ -des to the host computer, said adapter 

comprising: 

Z 3 CCnVersion unit converting each word of , a 

30 digital medical file (to a corresponding key code; 

31 an inter ^ce, connectable to said keyboard 
COnneCt ° r ' f ° r emulating a keyboard and transferrin said 
"° rreSP ° nding ke * COdes ^ be processed as keyboard "data 
by Said CUent «™Puter so that the data transfer page 

" lnpUt thS —Ponding key codes and transmit the 

36 corresponding key codes to the host computer for 

37 processing. 

1 5. A system for connecting a medical device to a 

2 central database, said system comprising: ■ 

3 a host computer/ connected to a network and 

4 executing a server program that receives key codes and 

5 converts the codes to corresponding words to reconstruct a 

6 digital medical file encoded by the key codes received, and 

7 for providing a reconstructed medical file to a central 

8 database; 

' , 3 CUent com - Du ter, connected to a network and having 

^0 a keyboard connector configured to receive keyboard input 

the form of key codes generated by the keyboard and executing 
said client computer for receiving a medical information file' 
from the medical device formatted as key codes and executing a 
browser application which displays a data transfer page 
generated by the host computer and that inputs said key codes 
of the medical information file and transmits the key codes to 
the server program executing on the host computer. 

6. A system for delivering medical reports 
generated at a central location and utilizing information 
stored in a central database, said system comprising- 
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a client computer, ccn^e^tpH i- ^ i 

. , ^-i-^cea to a network, executinq 

a browser application displaying a report requesting document 
ror transferring, over the network password information and 
request format information to a report generating server 

application; 

a host computer, connected to the network, executing 
saic report generating server application, with said report 

9 T raCinS SSrVei " 3?pl — c: - 'or invoking report generating 
software to generate a report file ln a browser compatible 

format, and for transferring the report file to the cUent 
computer over the network to be displayed by the browser 
application executing on the client computer. 

7. a system for implementing a universal fron-end 
to. d medical measurement device, said system comprising: 
a personal computer, connected to a network and 
including standard I/O ports and a display device; 

a data output interface, coupled to a medical 
measurement device, for providing compatible medical 
inrormation data including medical information in a digital 
rormat compatible with a standard input port of said personal 



9 computer; 
10 



a processor included i >- c~<a ^ 

CiU ^ a Sala personal computer, 

executing web-browser software to display a front-end page and 
conngured to process received medical information data 
provided by said medical measurement device and to display the 
results of a medical measurement utilizing the display device 



6 . 



Th£ Syste,n of cla ^- ? where said data output 

interface provides compatible .nedical information in th~ form 

J of Key codes compatible w : r^ ^ '--^-v--. a ■ r 

s a ,.c\ocard interface of a 

4 personal computer . 



9. A system for providing medical measurement 
information output by a medical measurement devices to a 
central database, said system comprising: 

a host computer, connected to a network and 
executing a server program and database software for receiving 
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« medial .nformat.o „ data encoded iB „ output tonmf utiUzed 

' ni °-^ :o: * into said database; 
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• , a CilenC C ° [npL:t:er < c°»:-cted to a network and 

including standard !/o pores and a display device- 

a data output interface, coupled to a medical 
measurement device, for proving compatible medical 
information data including medical information in a digital 
rormat compatible With a standard input port n f ■ - 

npUt P ° rt ° f saia Personal 



16 computer; and 
17 

18 
19 



a processor included i„ said personal computer 

ZZ^ZT^T " di ' PlaV 3 ^"-communication 

page and ^figured to process received medical information 
ta provrded by said medical measurement devrce, and to 

22 t rffiel,,i ^^information data over , network to 

Z ^ said host computer. 



10 



fo^ receivina infarction management system 

medic T -Nation measured by a plurality of . 

m d . m ent d£vices ^^^^^ ^ e ^ J 

personal computer, said system comprising: 

" bUS ' kaVin 9 a Plurality of input ports for 
couplxng to one of the medical devices; and 

a data collector r Cin i ^ ^ • ^ , 

a data output interface / * nd incl ^ng 

utput interface, for providing compatible medical 

each'in^r Qata ' inClUdlng mediCal information received from 
each input port of <^ i h 

conoaMh! , converted to a digital format 

compatible with a standard input corf ~ h 
10 " puc P° rC of the personal 

12 computer. 

^ 11. The system of claim 10 wherein.- 

said bus is the wiring syscem of a home. 

2 f „ r ,. 12 ' A SySC " f ° r i»P2«*nting a universal fror-end 

2 foi a medical measure^ri de- 

3 e '- CL ' '■ >aic system comprising: 



4 



im o „■ 3 PSrSOnal com P u ter, connected to a network and 
including standard I/O ports and a display device; - 
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a data output interface, coupled to a medical 
measurement device, for providing compatible medical 
information data including medical information converted to 

8 "Sical format compatible with a standard input port of said 

9 personal computer,- 



a processor included i : . said oersonal compute- 
11 executing web-browser software to display a front-end page and 
- configured to process received medical information data 

provided by said medical measurement device, to transmit said 
information over the network to a health- care provider. 



13. The system of claim 12 wherein: 

2 said processor is further configured to establish a 

3 connection over the network to facilitate real-time 

4 communication between a health-care provider and a patient 

5 concerning the results of a medical measurement 



14. A system for implementing an enhanced interface 

for a medical measurement device qaiH Q., c t- am • • 

=>aia s/stem comprising: 

a web appliance,' connected to a network and 
including standard I/O ports and a display device; 

a data input/output interface, coupling'the medical 
measurement device and the web appliance, for transmitting 
compatible information data, from the medical measurement 
device, i„ a digital formac compatible for processing by ^ 
web appliance and for transmitting medical measurement device 
control information from the web appliance to the medical 

11 measurement device; 

12 ' a Processor included m said web appliance 
executing web-browser software to display a front-end page and 
configured to process information data provided bv said 



15 medical measurement device and to display a result pace 

16 displaying parameter values relating t= the operation'- the 

17 medical device and for displaying interactive function keys 

18 activate functions in the .medica] device. 



WO 98/24358 

PCT/US97/21747 

23 

15. A system for implementing a hardware key for a 
.r.e.-ucai ^a«urement device to gain access to a remote 
aatacase, said system comprising: 

a web appliance, connected to a network and 
including standard I/O ports and a display device; 

a data output interface, coupled to a medical 

measurement device for nvmnMir,^ j • -, 

' tor P- ovl ding medical measurement device 

identification data to said web appliance; 

lp * rem ° te dat * b * s , e server coupled to the web, said 

10 a a c abase server f n>- rmui -i; , 

-°~ P rovidlr ^ ^er cata when a identification 
data associated with a user is received; 

a processor included in said web appliance 
executing web-browser software to display a front-end oage and 
configured to transfer said medical identification data 
provided by said medical measurement device to said remote 
database server to gain access to data associated with a user 
J-/ of. saia meaical measurement device. 

- c . A sys z em tic^ -j — ^ ^ ^ r _ v „ ^ . 

0 ^ ^ — ^-^ion management system 

for receiving medical information measured by a plurality of 
3 medical measurement devices and providing the information to a 
personal computer, said system comprising: 

a universal serial bus, having a plurality of 
input/output ports for coupling :o one of the medical devices* 
. . 8 WGb a PP lia "« dueled to the universal serial bus,' 

w.th the web appliance with the web appliance including a 
executing web-browser software to display a front-end page and 
configured to process information da„ provided by said 
H -^-Measurement device and to display a result page; 

a telephone connection for connecting a medica^ 
13 device to a remote central data base. 
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